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PROBLEM TO BE SOLVED: To substantially improve the encoding efficiency of an 
wavelet by vertically distributing scanning wavelet coefficients in a horizontal 
band and horizontally distributing the scanning wavelet coefficients in a vertical 
band. 

SOLUTION: The wavelet coefficient is applied to input pictures in a unit 1 and the 
wavelet coefficient is divided into the horizontal band, the vertical band and a 
diagonal band in the unit 2. In the unit 3, a horizontal macroband is obtained by 
taking respective coefficients to the horizontal band. In the unit 4, a vertical 
macroband is obtained by taking the respective coefficients to the vertical band. 
In the unit 5, a diagonal macroband is obtained by taking the respective 
coefficients to the diagonal band. In the units 6-8, many linear arrays are 
respectively formed from the units 3-5 by the use of DPCM. adaptive scanning. In the 
unit 9, entropy encoding is applied so as to encode the respective linear arrays. 
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<J:iOgi&SjI>'<>' h\ B4vT-8X8c0^g:?:i:SXx 

•yr. 
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{>:i^ffiW:ft>'N'>'h'. B2d-C2x2<?D«?ri:SXf 

•yr. 

»:oSf©hf^E|A'yh', B3d-C4x4<7)«?ri:-5Xr 
•yr, 

■yr, 

I. ^ i: &«fS!k -tSW^ 1 cD\zT^W^'(tlT 

10 ft, 

[it^«3] v^DM'yHA\ 
*fi^N'yHA'<?>^LTa;iS''N'yHt-C (8 1 h~B4 

T-SttK*¥v^'nn'yHf^gcS:^tl.x-r-yr. 
ftiSA'y H*»tf>|^t&UtSffiA'y H^T ( B 1 v-B4 

■C'7j<TtSitv^'o/N'y HfSliSr^-rsxx-yr, 
SffiA'yH*>/i|lJ6UTSiSA'yH^T (B 1 d~B4 
d ) aScOj^Vif/^4:^&T'Stftv^'nyN'yH<SitSr 
20 *3rt-SXT-yr, 

1 XWii«« 2coh-T^flr^ft*a. 

cif^«4 ] 

fftE*¥v DA'y K izmhmmm<D^^ izn ix . 
mz^^xT-yr. 

StfirdXr-yr, 
ft. 

1.2. 3Xii4(Dh'T^W^itim. 
imtT^e ] 7K¥v^oA-y h\ SttVi^DVN'y h\ R 
40 t^^t^l'7^'aAyH(7)^|S$rg[jtB^-ri,ii;{c;J;-3T 

S i t (IJ: oT#*^A'y Htfcttl-iJie^mcOSO ^ 
-^1 miaisat 5 -y rr 7 •> y H -t S x-r -y r , 

ii^M.-oi,ft>tii,tx\ mw-^yYco^^izM-tmi&x' 

50 Sl5JfiOltS:Mt^aL. BuiE-fe'afirV«*^^>«y^ 



3 

5r*-ri>^i:Sr^^ft'S.ii^l. 2, 3, 4, 5X 
(46iOt'x:t1?^'ft;:tra. 

[il«iS8 ] -^x-ru •/ Y^mifi^:r)<yY'ffm^zii 
oTa^Sixs::i:^#®fc^§it«i|i, 2. 3, 
4.5, 6X(±70h'T^fi:^.fb*ife. 

liria-iXTcTU'f 2ri§^3, 4. 5X{46(;fc(tS)i 
I. ViJ'aA'y KtfOtf-CiS^S-ri. c: i: i -3 T M 

^f-yT. 
[000 1 ] 

twL, !|$^^^x-7'^•y^:^t'f:t^^#'(b^^K■r 

[0002] 

[0003] -^x-yu y h^(if8lcoBfilT-^^« 
X'h^, -^x-y-lx- yh^^Ji, A^^^^L^j'iiSSrSit 
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[0 004] am. -oco^J. ■f^ri)-i5'>x-7'l/.y 

[0 00 5] 3-:>tfDB4>'N*>'m, lglO*¥/SiI';7 

m2«0ii-|S*^^>f#^>ixS. tlTISlft. iOffitvsVKB 
K B2Zit/B3{4iIHfi<7)t»fSO^<2:^^. J: OS 
I, VN'y H B 4 {4Jia««0^ci«^iOpiffl5:tff?6(c?F^tl. , 
10 [0 00 61I12{4. •>X-rv.yF^{Cj:-?t:-S 
^i-M§*l.^>r;*-7*>'i^— yy;^ (Carphone Sequenc 
e) (Dfi^(rm^x.--fv -; h^iStSrS^LTvil,. iilf 
mtfettSSKx-y i^cntzMz^ 7}c^/N-y K H htcfcv'* 

h^at. jss^tfc(t.s*¥x./i^<7)/iy)fc. mw^ 

>Y\,zi5\^X-^^\,z^^-^ti-rz\i^<-^tMr>-^u'^j:U^ 
x-T'l^.y Ff^mf:A^'J)I.C:i:*':a»$W#§, 
[0 00 7] H2tfcttl>^il^O-fernT-^rV'>'^X-7' 

[ 0 0 0 8 ] r b-T^r^-^-fbo/cftO'^x-T'^ -y 

h^St^^ftj '>X-7'k-yF^Sc<0fci6O3 

oi0^3E:S-ffi*?S^Sntv^|,, ;it^>o— 3-D 
[0009] m3\iHj-^y h7V_/N> h7D_yN> 

^i^^Blh, B2h, B3hfi.tJfB4h0^ffl(*lT, 
M^r^i^iO'^x-T'U- -y hf*S;c*5M^:l.7|c^>N'VF3&^^> 
lX^.tL, -r^ri)*>Bl hA^^>lo, B2h*»^>2x2, 
B3h*^^,4x4. B4h*-'^>8x8*5SX^)ix, 

[00 10] 

40 SBA'y FROf^^ftvN'y F*^^,^n^^i}g^$^x?.!t*^ 
i03o(i5V:5'aA'yFiOfiF!l5-^LTi^l.. R ti&^S: h' 

(4. -ii^TtTk^li. ^h.1fiii(r>i.o^j:J<>yYi}^hZ'h 

4>tcjgfig$ii|,. 04*>4>^*>I.J:^t::;l<¥^< 
y FT •t'DT^V^'^x-T'^ -y Ff*St*iSlI(=^i-^|j 

^fix\^htz<^A.<r)^i:fiM ^ Kmzmw<>yvx' 

HfoT'^rV^-^x-yuv F^Sc*^*^tc^flj$aT 
50 [ 0 0 1 1 ] L4eia3!)^. 7X^'^<;oft:b 0 1^, 
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[00 12] RSfC. 7>'i/>'/:^A7vyvLCc7)J: 
SCOT. rWtwfc(t.|.Hfot'5rv>'>x-:fW-yh-^iS 

[ 0 0 1 3 ] i ^ -r^mm . ^^o^^^^t^^?: ^ lo 

[0014] n^X-yi^ V -fWi, '^X-yi^ -y h 

Mm;xyhpt-?f-t-fb*>4.fiit 
^4 • a^^b'^x-:/!/ 7 hi^mmi^tfzimz 20 
[0015] JSfflscfcJtsx-yy^Ji, ^Ji-yu 

■y htM-^. ■fe'p-C^l^'^x-yix-y hmtL(i'L{f 

mmt. m'^zrLi^(r)m^ii. *¥a> KT-Jistttc^^ 

[ 0 0 1 6 ] § ■t'n-C^\,^'!7X-yi/ -y hfl^A^' 

7i(.^-7^aj^y}iim4X'mmiiimt ixmfi^h 30 

tti^nk^ti^. yN7vyVLCco<t:p^xyhDf-3 
- /(c i o T :tJ6 1 i: 0 ii-^^rv ^ t' 7 

L, X'^imi-ltXTiiTV-^ com1jizm<Zt^'J^t 

[0017] *¥A-y F(c^^LT|Bl-<50ilfi7>f y(-i3 

ZX'liDPCMi^^it<r>-<Xytiimmmico7i^^ 40 
m^-tli::Mzi^m^ti%^ 
[00 18]. 

-ymmi. m^^y]iiznix\mw.iz. gEA-yn 

[0019] •fe'nT'^lr^'^x-T'U-y Ff^Sfi, *^a' 
yh'{c*3V^T-?-<0«1aJ<?)<iT'-t'at''5:v^fSS:$-*-f5S 
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[ 0 0 2 0 ] D P C M^^im. *¥A-y H tcSft LTS 

1:7^ yoKHf^t'SiStctf . aav <y v lt 
[0021 ] xijmmiii. ^Ji-ru y h^mizx -^x 

m^il. M^rSfi^-fbXx-yrSrffiffl-rS^tCio 
XS=f-{t^ril. Hj^yV/vj<yv/Dj-<yv^ 

i,iz:ix'mm$fii. 

[0 02 2] tH^X'. yiiW-^<yVI,ZftLX-'<!Kjt7l^ 

smcomu^-^ y^mmt. ^x<oim?:^m.i>z^^L 
7i<¥5'fycoiSiBF*iT-»:7E:DPCMS-igfflt.'r, 

I.. 

[0023] m^^y nzMlX , ^ae5lWi^V^f 

[0024] Lfzti^-jX. A7vyvLC^$-^-ft;{i, m 
a:tf0^i«*-^>^#^>i^& r u-^ (O^^i^^-t^rzMz 

[0025] 

[i^BflioHiic^jeB] WT, :^%mcom^c7)mmiz-o\,^ 

[0026] Bl5{i. HyN'yh7V_A'yh'/D_A'yh' 

ii'yji-yu-y h^mt^A^mmizmm^ti, p--^ h 
yn, mm^^ymr/nn^-^yy^iiz-^Pi^tii. d:iz, 

^-•yh3t1i. *^-7^nA'yF{S. yKT^'N'y 
LTl23t^$^xSJ: et, B 1 h;6>^, looi^. B 
2h*^^>2x20^SiC. B3h;*'i?>4X4i?)^^, B4 

•yF4-C-{l, Sa^N'y HCHLT. SitV:5'n>'\-y K 
*^ Bl v*>^>l-:3<7)^gC. B2vij^^2x2cmW^. 

^hZtlzX-iX'^i^ii^h. JL--y F5t'{i. *t:^A-yH 
t^fLT, Jtft-7:J'aA'yK*^ B 1 d*>^, l-9£7)f^ 
gS:, B2d*»4>2X2<7)f«ic, B3d*»<54X4c7)f« 
B4d*»<i8x8tf0m2-KS^i:tc:J:oT#^>ix 

I.. 

[ 0 0 2 7 ] a--y F 6 . 7&r/8X'li. m^n-^XTt 

Tu^ii. memmizmm^tim^-miznhhx 

V>i.DPCM • jSlC*40fira(=J:r)Ti--y F3. X 
-•y h4aiXJL::^ y F S^S^^-eix-filJ^^^ixS. 
[0 0 28] JL:i y F9-C{i, xy ^^fcr-^^^-^fc(iJ^. 
-•yF6, 7aWf8t:-J^^$ix?.-»:7CTV>fco#^2: 
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[0029] mm^j:^\m±m6Rim7 . Hst::^^^ 
ii. mem. yiiW-^-^yvmitLxmif^tLX^^^, 

[0 0 3 0] 06•C^^$i^SJ:9(^. ^--/MO-Cii, 

(c3M$it.s>. mz. JL- -y b 1 ixu. mi, max- 

[003 1] ll7(C^^?il^8x8&fi«JfcLTW'i. 10 
Kt^LT "3" «0f^^3!!>"M-:>tt^>*l.|.tT. 

tl, UStCS^^ixSi^ta, b, c, d, e, f , 
g, h<:0Jill^t=5r-&. [M7{i)iK*|fi]3M5^Ktrat-S> 

[0 0 3 2] H9T(i. DPCM • M5«2:*-r§H 
j<y\i/vj<yv/Dj-\y\^& {trzHVDSb^ 20 

[0 03 3] msxuk^ti^Xdiz, X:hy\y-M.l±J. 

[0034] ^x.-yu ••/ h^M<il6«0i:^-y 
§IHIiimfc|3|«tcJlia«H*tUtl7cOJL- -y hxnh 
tl?>. 30 
[0035] ISiOJ.^ y bT-(i, H_^\'y F/V_/n> h'/ 

Dj-^yy^^^nnco^L- y hj&^^jco'^x-T'^-y hfs 

i^KSffl^il, 22cOi:^-yb, -t^xbhh'-y hU-hzi 
yh^-yl,zX':>Xm&^tli>\9<7)3.--y hT'BCT^ 

[00 3 6] 20«arL./bT{±. DPCM^^^-fb- affi 
^tcj:I.SiiM{il9tfOJL- .y hT'STft^nSfSiccO 

[0037] VLCRW^y'?y'^^-im2\C0J-- y h 
t-ff^^n, i^^-ft t'-y h D -A{±21(7):x- y h A>^> 40 

[0038] t^j:h1^mK^t. ^X.~yu "/ 

h'i^mi±23Rl/2icr):J.=.-yhX'^iirtl^^tlh. 25fiO 
-y hT'li, D-i^/l-a^^ V-A;< t U {iB^fflil 

I.. 

[00 3 9] ::<!0J:3C. *5%BSfi, H_AyH/v_yN' 
l^/Dj^yv^X-mm^tifzyx^^ttiM 50 
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uTX'S>hm^j:s>mmiziiLxi.7%-'9.7%h'-y hmm 
tarn. 

[0040] ^x.-y]yy hxii.^y^^yvimm?:W 
^itth fzmzmm s ixs v ■^ti^^x^^f.za i ^T i, , -t- 
ux't£^Mmt^'^f<'y Yxmmz^^^ix, mw^y 

YX'A^mz^^^iXhZiLifim^h. *^Hj<7)«;tJi, 
^if>cot'J)-?-Ctt'^i.it'(tii'=5r<h-<y h^ffiffi-ri. J: 

o[zzixhmm:^tht:mzmm^m^i>. t^^ 

(D^itmh. mtW^y-^yvLC. MWj^it. < 

(^imitzji-oxnhti^. 

[0041 ] :^mm. M^^'-^x-yp -y b^CJt L 

yjmi:^-t^Zbt^X'^ htzibX'hh. 
[0042] 

th, BP*., *I|BB(±, ^l!c«Oh'-yh5:gff*5)T#, fifo 

#i:«o*i:x{i7tc¥x i^t^hh t # , ^l^Hflco^ati 

[HiBcO^m^rittBB] 

(HI] 4[llCD*»^lcBcOM'yH^#-rS'^x-yu 
•y h:})-^i5rS^-na. 

(112] i]-y^y\^-'ry:^<r>tz^wy.-zfV 'i v 

[113 ] H_>''\>' H/V_>'\'y h'/D_VN->' H^^?:7K-r 

(115 ] D PCM • m:mm:-Mth^j^y k/v_m- 
(116 ] D PCM • ajtE^copjB^-^-m. 

[117] 3iJ£^4fe«JO!tJ6«^f*)S0. 

[US ] mbi^^^<r)ti^<rmm:hhm, 

[119] DPCM SjS^^^-r-SHVDS^ffiffl-r 
5 ; f: {C i S •>x-7'l/ y h?5r^^bcoxy n-^i'Tifei. 

[^f^c0SiB3] 

1 "^x-yV y h<?>5)-j¥P 

2 '>x-yWyh^>'N'yK5:7k¥>'<>'h\ 
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